Background: Most children have a successful outcome after a pull-through for Hirschsprung's disease. Some may have persisting symptoms after the pull-through. They could be managed conservatively, need minor surgical procedures, or a redo pull-through will be required. In this study, we presented our results in the management of the obstructive complications after pull-through for Hirschsprung's disease.
Background
Operations done for the management of Hirschsprung's disease have generally a good outcome. About 32% of children have complications after a pull-through for Hirschsprung's disease [1] . These complications may be persistent constipation, recurrent enterocolitis, or stool incontinence [2] .
The cause of these complications may be a functional problem in the whole colon, anastomotic stricture, long obstructing seromuscular cuff, long spur after a Duhamel procedure, twisted pull-through, spasm of the internal anal sphincter, or residual aganglionosis [3] .
These complications can be managed medically using drugs which improve the intestinal motility, by simple surgical procedures like dilatation of a stricture, splitting of a long obstructing seromuscular cuff, division of a spur, sphincterotomy, botulinum toxin injection, or a redo pull-through procedure may be the only option to relieve the child complaint [4, 5] .
In this study, we presented our results in the management of the obstructive complications after pull-through for Hirschsprung's disease.
Methods
During the period from January 2011 to December 2015, and after approval of the institutional review board, patients presented with persistent constipation or recurrent enterocolitis after a pull-through for Hirschsprung's disease were collected from the Pediatric Surgery Department, Faculty of Medicine, Ain Shams University.
Type of the primary pull-through, ability to pass stool spontaneously after the operation, and the frequency of enterocolitis were recorded. The patients were evaluated by clinical examination, per-rectal (P/R) examination, gastrografin enema, and rectal or colonic biopsy if needed.
The patients were followed up for 2 years to ensure the resolution of constipation and enterocolitis after the intervention is done.
Results
During the specified time period, 21 patients presented to our department with persistent constipation or recurrent enterocolitis after a pull-through for Hirschsprung's disease. Their age ranged between 4 months and 5 years (mean 2 years, median 2.5 years). They were 13 males and 8 females. Eleven patients underwent initial trans-anal endorectal pull-through, 4 underwent Duhamel procedure, and 6 underwent abdominal Soave technique.
Three of the 11 patients with initial trans-anal endorectal pull-through had a tight anastomotic stricture which responded well to dilatation, 2 had a long muscular cuff ( Fig. 1 ) which was incised laparoscopically, 4 had spasm of the internal anal sphincter which did not respond well to botulinum toxin injection and was relieved by lateral sphincterotomy, and 2 had residual aganglionosis which required a redo pull-through (trans-anal endorectal pull-through).
Two of the four patients who underwent initial Duhamel procedure had a long spur ( Fig. 2) which was divided using a gastrointestinal anastomosis (GIA) stapler, and the other two patients had residual aganglionosis which required a redo pull-through (abdominal assisted pull-through).
One of the six patients who underwent abdominal Soave technique developed a tight long stricture ( Fig. 3 ) and required a redo pull-through (abdominal assisted pull-through); in one patient, biopsy confirmed hypoganglionosis of the whole colon and was managed medically by pyridostigmine, and four patients had spasm of the internal anal sphincter which was relieved in two of them by botulinum toxin injection and in one by lateral sphincterotomy after no response to botulinum toxin injection and in two by botulinum toxin injection while the remaining patient did not improve by either sphincterotomy or botulinum toxin injection and is still on enemas.
During the follow-up period, 20/21 patients (95%) were not of the patients was on laxatives or enemas and they did not have constipation or enterocolitis.
Discussion
Postoperative complications after pull-through for Hirschsprung's disease can occur in a considerable number of patients. The incidence of these complications varied between 0 and 80% [6] . The most common complications after pull-through are anastomotic stricture, long obstructing seromuscular cuff, long spur after a Duhamel procedure, twisted pull-through, or retained aganglionosis. The clinical manifestations of these complications are persistent constipation, recurrent enterocolitis, or stool incontinence [7] .
Management of these complications varied between medical treatment, simple surgical procedures, and redo pull-through. Strictures could be managed initially by serial dilatations. They responded to this simple technique if they were short strictures. However, long strictures could not be managed by dilatation and required redo pull-through [8] . In our series, four patients developed anastomotic stricture after an endorectal trans-anal pull-through. Three of whom responded well to the repeated dilatation, while one patient with a long anastomotic stricture did not respond to the dilatation and a redo pull-through was done.
Long obstructing seromuscular cuff after a pullthrough could be managed by a simple division of this cuff. Laparoscopy offered the advantage of being a minimally invasive technique with good results in this aspect [9, 10] . In our series, two patients had this complication after a trans-anal endorectal pull-through and, both were managed successfully by laparoscopic division of the obstructing cuff.
The long spur after Duhamel procedure is a frequently encountered complication. This long spur leads to obstructive symptoms and subsequent recurrent enterocolitis. It could be managed effectively by simple division of this spur, and the gastrointestinal anastomosis (GIA) stapler could be used for this purpose with good results [11] . In our series, two patients had this complication and were successfully managed by this technique.
Retained aganglionosis is an absolute indication for redo pull-through. It represented the most common cause of redo procedures in most series. Soave, Swenson, or Duhamel could be done in the reoperation [12, 13] . In our series, four patients had retained aganglionosis and redo pull-through was required in all of them. The redo procedure was trans-anal endorectal pullthrough in the two who underwent initial trans-anal endorectal pull-through and abdominal assisted pullthrough in the two who underwent initial Duhamel procedure.
Pyridostigmine is a cholinesterase inhibitor which improves intestinal motility by increasing the availability of acetylcholine. A lot of articles proved its efficacy in the treatment of severe constipation and pseudo-obstruction [14, 15] . In our series, the patient with persistent constipation after abdominal Soave procedure and colonic hypoganglionosis on biopsy improved markedly after treatment with pyridostigmine.
Spasm of the internal anal sphincter may occur after a pull-through for Hirschsprung's disease. The lines of its management are botulinum toxin injection, nitroglycerine paste, or sphincterotomy. Botulinum toxin inhibits the release of acetylcholine which leads to the relaxation of the sphincter. Sphincterotomy was first described for the treatment of short-segment Hirschsprung's disease, but it had been also of benefit in the treatment of stooling problem after pullthrough for Hirschsprung's disease [8] . In our series, botulinum toxin injection was effective in managing persistent constipation after pull-through in two patients (they were under the age of 1 year), while five patients did not respond to injection and the constipation was relieved only after lateral sphincterotomy (they were above the age of 1 year); the remaining patient did not respond to either lines of treatment and is still on enemas. In those patients, no abnormality was found in the per-rectal examination, gastrografin enema, or biopsy.
However, the study is limited by the small number of patients involved, and further studies are required to evaluate the effect of the minimally invasive techniques 
Conclusion
Persistent constipation or recurrent enterocolitis after pull-through for Hirschsprung's disease should be managed according to the cause; they could be managed medically, by simple surgical procedures, or a redo pullthrough may be required. 
